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ABSTRACT

This study examines the unique and interactive effects of preschoolers’ receptive
language ability and ADHD behavior levels on social-emotional, physical, language,
cognitive, literacy, and mathematics school readiness, over and above the effects of
socioeconomic status (SES). At the start of the preschool year, 49 predominantly lowSES preschool children completed a receptive language task and teachers rated their
ADHD behavior levels. School readiness data were collected approximately three months
after the start of the school year. First, hierarchical regression analyses indicated that,
after controlling for covariates and the non-focal predictor (i.e., ADHD behaviors or
receptive language ability), higher levels of receptive language ability were significantly
associated with higher cognitive and mathematics school readiness. Higher levels of
ADHD behaviors were significantly associated with lower social-emotional, physical,
cognitive, and literacy school readiness. The interaction between receptive language
ability and ADHD behaviors predicted social-emotional school readiness such that at
higher, but not lower, levels of ADHD behaviors, lower receptive language ability was
associated with lower social-emotional school readiness. Results highlight that, when
considered together in the same models, children’s receptive language ability and ADHD
behaviors vary in the extent to which they uniquely predict school readiness. Further, we
show preliminary evidence for ADHD behaviors as a risk factor when considering the
association between receptive language deficits and social-emotional school readiness.
Implications for early education and clinical practice are discussed.
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CHAPTER 1: INTRODUCTION
Attention-deficit/hyperactivity disorder (ADHD) is among the most commonly
diagnosed psychological disorders of childhood, affecting approximately 5% of children
according to the Diagnostic and Statistical Manual of Mental Disorders (DSM), Fifth
Edition (American Psychiatric Association, 2013). ADHD is a neurodevelopmental
disorder characterized by symptoms of inattention and/or hyperactivity/impulsivity, as
well as impairments in various functional outcomes, including academic performance
(American Psychiatric Association, 2013). Given the neurological basis of ADHD, it is
currently understood to be a chronic disorder such that symptoms develop early in life
and persist for many individuals (Lahey et al., 2016; Willoughby, 2003). Accordingly,
current clinical practice guidelines reflect that ADHD can be reliably diagnosed in
children as young as four years old (Wolraich et al., 2019). Importantly, individuals with
ADHD often have comorbid psychological, learning, and/or developmental disorders
(American Psychiatric Association, 2013), and clinical practice guidelines identify
assessment for common comorbid conditions as a key action step for clinicians when
diagnosing ADHD (Wolraich et al., 2019). Among these commonly comorbid conditions
are language disorders (Wolraich et al., 2019). One review highlights that prevalence
estimates of comorbid language impairment in children with ADHD vary widely across a
small body of studies from 8-90%; however, the majority of these studies identified
prevalence rates of this comorbidity that exceed 50% (Mueller & Tomblin, 2012).
Moreover, a current estimate from a large community-based investigation identified that
children with ADHD are three times more likely than children without the disorder to
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exhibit comorbid language problems (e.g., language expression and comprehension
problems; Sciberras et al., 2014).
There is a wide body of research evidence detailing that children with ADHD, on
average, experience marked academic problems in comparison to children without the
disorder (for a review, see Loe & Feldman, 2007), and that academic impairment is
present for children with ADHD even in early childhood (DuPaul et al., 2001). In
addition, children with language impairments also experience substantial academic
problems, and there is evidence to suggest that language problems in early childhood
contribute to future academic impairment in grade school (Beitchman et al., 1996;
Harrison et al., 2009; Morgan et al., 2011). Both ADHD and language problems have
been documented separately as important contributors to academic impairment, and
recent work highlights that having both problems may contribute to greater risk
(Sciberras et al., 2014). However, the effects of comorbid language problems and ADHD
in early childhood on preschool academic outcomes have not yet been widely studied
(Korrel et al., 2017), potentially missing an important opportunity to generate knowledge
that could inform early interventions. Accordingly, the current study will investigate both
the unique and interactive effects of ADHD behaviors and language problems on
preschoolers’ academic outcomes to better understand their associations.
1.1 ADHD, Language Problems, and Academic Impairment
A recent meta-analysis of studies conducted primarily with school-aged children
examining the association between ADHD and language problems reported large effect
sizes for comparisons of language deficits between children with ADHD and non-ADHD
2

controls, highlighting that children with ADHD are more likely than those without the
disorder to experience language deficits (Korrel et al., 2017). There is also evidence to
suggest that ADHD and language problems may contribute to academic impairment. In
an examination of the association between ADHD and language problems on children’s
academic achievement, Cohen and colleagues (2000) recruited the following four groups
of participants from a clinically-referred sample: children with ADHD and typically
developing language, children with ADHD and comorbid language impairment, children
with other psychiatric disorders (OPD; i.e., any DSM-III-R disorder other than ADHD)
and typically developing language, and children with OPD and comorbid language
impairment. The results of a two (psychiatric diagnosis: ADHD, OPD) by two (language
development: impaired vs. typically developing) factorial analysis of variance revealed
significant main effects of psychiatric diagnosis and language development in predicting
academic achievement. Specifically, compared to the OPD group, children with ADHD
had significantly lower levels of academic achievement. In addition, children with
language impairment exhibited significantly lower levels of academic achievement
compared to children with typically developing language. Cohen and colleagues (2000)
did not observe a significant interaction between psychiatric diagnosis and language
development in predicting academic achievement, thus the association between ADHD
and academic performance did not vary based on children’s language ability, nor did the
association between language impairment and academic performance vary based on
diagnostic group.
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Building upon the work by Cohen et al. (2000), Sciberras and colleagues (2014)
conducted a community-based, cross-sectional investigation with children six to eight
years old to investigate the association between ADHD and comorbid language problems
and academic achievement. The Sciberras et al. (2014) study addressed important
limitations of the Cohen et al. (2000) investigation by recruiting a larger sample of
children in the community, making their findings more generalizable to the larger
population of school-aged children with and without ADHD. First, as mentioned
previously, they found that language problems were significantly more prevalent in
children with ADHD compared to non-ADHD controls (Sciberras et al., 2014). Further,
the authors found that, compared to children with ADHD and no language problems,
those with both ADHD and comorbid language problems exhibited poorer word reading
ability, math computation ability, and overall poorer academic competence (Sciberras et
al., 2014). Therefore, these findings suggest that children meeting diagnostic criteria for
ADHD who also exhibit language problems may be at increased risk for academic
impairment compared to children with ADHD alone.
1.2 Gaps in the ADHD/Language Problems Literature
Identifying when and in what order comorbid ADHD symptoms and language
problems first emerge during development is critical to understanding this comorbidity;
however, etiology is not yet well understood (Korrel et al., 2017). In one recent
longitudinal investigation using two large samples of school-aged children (N = 585 and
N = 11,506), Petersen and colleagues (2013) found evidence for a bidirectional effect
between language problems and children’s behavior problems (including inattention and
4

hyperactivity symptoms). However, the model that examined language problems
preceding the development of behavior problems demonstrated the strongest effect in
both samples (Petersen et al., 2013). Although the Petersen et al. (2013) study employed
school-aged participants, there is also evidence to suggest that language problems during
early childhood predict ADHD diagnoses when children are older. For example, Loe and
colleagues (2008) administered different cognitive, behavioral, and language measures to
children at two, three, four, and six years of age to determine what early childhood
factors would predict ADHD diagnoses when children were nine to eleven years old.
Among other cognitive predictors, the authors identified that nine-to-eleven-year-old
children with ADHD diagnoses had significantly lower scores on preschool language
measures compared to children who did not have ADHD (Loe et al., 2008). Similarly,
other studies have also identified poor language ability in preschool as a risk factor for
ADHD later in childhood (Arnett et al., 2013; Hagberg et al., 2010; Goh Kok Yew &
O’Kearney, 2017) and adolescence (Snowling et al., 2006).
Interestingly, in contrast to this literature, a recent longitudinal study by O’Neill et
al. (2016) found that the relation between inattention symptom severity when children
were three to four years old and poor reading achievement at age eight was partially
mediated by language problems at ages four to six. Thus, O’Neill et al. (2016) interpreted
these findings to support the idea that early attention problems predict the development of
early language skills which, in turn, result in later reading impairment. However, the
authors did not test an alternative mediation model with language skills at three to four
years old as the predictor and inattention symptom severity at four to six years old as the
5

mediator predicting later reading achievement, an important limitation given other studies
have suggested language problems may precede ADHD symptoms. Thus, although it is
not yet fully clear whether ADHD symptoms or early language problems develop first,
there is clear evidence that problems are likely already apparent in preschool, and that
preschool problems may predict later academic impairment.
Apart from the need to better address questions regarding etiology, the literature
on the connection between ADHD and language problems is currently underdeveloped in
other important areas. For example, there is a lack of work investigating if the association
between ADHD and language problems remains when accounting for common riskfactors for both ADHD and language problems, such as low socioeconomic status (SES;
Petersen et al., 2013). Additionally, most studies examining the links between ADHD and
language problems employ clinical samples, which may overrepresent children with more
extreme symptoms and impairment and fail to capture associations between ADHD
behaviors (i.e., variation in levels of inattention and hyperactivity/impulsivity) and
language problems in community-based populations (Korrel et al., 2017). Further, as
mentioned previously, problems are likely already apparent in preschool children (Loe et
al., 2008; O’Neill et al., 2016), though much of the research to date has focused on
school-aged children (Korrel et al., 2017).
1.3 Associations between Early Childhood ADHD Behaviors and Specific Language
Skills
In the wider literature that primarily focuses on school-aged children, language
deficits have been consistently associated with ADHD across different aspects of
language ability, including expressive (i.e., spoken language skill), receptive (i.e.,
6

comprehension of language), and pragmatic (i.e., social use and understanding of
language in-context while communicating with others) language skills (for a metaanalysis, see Korrel et al., 2017). A smaller body of work examining the connection
between ADHD symptoms and different language skills in preschoolers suggests a
similar pattern. For example, two cross-sectional studies identified that preschoolers with
ADHD diagnoses scored significantly lower on tests of both receptive and expressive
language skills compared to preschoolers without the disorder (Love & Thompson, 1988;
Yochman et al., 2007).
Further, Gremillion and Martel (2014) conducted a cross-sectional study of
variation in expressive, receptive, and pragmatic language skills in three groups of
preschool children with disruptive behavior disorders (DBDs; one group with ADHD,
one with Oppositional Defiant Disorder (ODD), and one with comorbid ADHD/ODD)
and a comparison group of typically-developing (TD) children. Comparisons of all
children with DBDs with TD children indicated that preschoolers who met diagnostic
criteria for one or both DBDs exhibited significantly lower expressive, receptive, and
pragmatic language abilities compared to the TD group. In a subsequent analysis
comparing the three distinct DBD groups to the TD group, preschoolers in the ADHD
and comorbid ADHD/ODD groups were found to exhibit poorer expressive and
pragmatic, but not receptive, language skills than TD children and children with ODD
only. Additionally, the ODD only group did not differ in language ability from typically
developing peers. Thus, Gremillion and Martel (2014) concluded that preschoolers with
ADHD may be at risk for language deficits, however only in specific language domains.
7

However, another large longitudinal birth-cohort study identified that both expressive and
receptive language skills at age three predicted inattention and hyperactivity symptoms at
age five and a half, such that lower levels of expressive and receptive language skills
were associated with higher levels of inattention and hyperactivity symptoms (Peyre et
al., 2016). Importantly, the magnitude of this effect was stronger for receptive compared
to expressive language skills. The Peyre et al. (2016) study did not measure pragmatic
skills but aligns with other research suggesting that receptive language skills may also be
impaired in young children with elevated levels of ADHD symptoms.
Taken together, these findings suggest that, similar to older children, multiple
language skills are impaired in preschoolers with ADHD symptoms. Importantly, the
inconsistency across studies in the language skills examined (e.g., not all studies
examined pragmatic language), study design (e.g., cross-sectional vs. longitudinal), and
the directionality of effects tested (e.g., some studies included ADHD as the predictor and
language as the outcome, whereas other studies examined the reverse direction of the
effect), may contribute to differences in findings. Thus, given the discrepancies in
findings, it is important that future work examining the associations between language
abilities and ADHD symptoms during early childhood utilizes measures of these different
language skills to further clarify the association between ADHD and language problems.
1.4 Considerations for School Readiness
Beginning kindergarten marks an important developmental period, as children
face heightened academic, social, and behavioral expectations compared to earlier in their
lives (Pianta & Cox, 1999). Children’s school readiness, or their readiness for grade
school as defined by their development in early academic skills (e.g., literacy,
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mathematics) and cognitive, social, emotional, physical, and behavioral domains has
therefore been an important focus of early childhood research and intervention (Barnett,
2011; High et al., 2008; Rimm-Kaufman & Pianta, 2000). Indeed, school readiness at the
start of kindergarten has been positively associated with later academic outcomes in
multiple longitudinal investigations (e.g., Claessens et al., 2009; Duncan et al., 2007;
Pagani et al., 2010).
Notably, both language problems and ADHD symptoms in preschool may be
associated with children’s school readiness. For example, lower expressive and receptive
language skills at three years old in a large community-based sample were found to
predict significantly lower school readiness just prior to kindergarten entry in academic
(e.g., language and literacy, mathematics), social, and behavioral domains (Justice et al.,
2009). Preschool children at risk for ADHD may also be impaired in their school
readiness. For example, a recent study found that preschoolers with higher levels of
ADHD symptoms per parent report (i.e., ADHD-risk) were more likely to be impaired in
overall school readiness compared to students displaying lower levels of ADHD
symptoms (i.e., non-ADHD-risk; Perrin et al., 2019). Specifically, 79% of ADHD-risk
preschoolers were impaired in overall school readiness compared to only 13% of nonADHD-risk comparison students (Perrin et al., 2019). Examination of impairment rates in
the different school readiness domains revealed that, compared to their non-ADHD-risk
peers, preschoolers in the ADHD-risk group were more likely to be impaired in four of
the six school readiness domains, including social-emotional development, approaches to
learning, physical development, and language (Perrin et al., 2019). No differences were
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observed in rates of impairment for the cognition and general knowledge domains of
school readiness across groups (Perrin et al., 2019).
Interestingly, a recent study conducted by Tambyraja and colleagues (2019)
employed a large sample of preschoolers in early childhood special education classrooms
and examined whether there were unique profiles of children based on levels of
attentiveness and expressive language skill. They further examined if children in resulting
profiles differed in kindergarten early reading ability. Results of a latent profile analysis
supported a three-profile model distinguishing groups of children based on levels of
attentive behavior and language skills. Nineteen percent of children were identified as
exhibiting an “at-risk” profile such that children in this group displayed low levels of
both attentive behavior and language skills. Other profiles that emerged were an “almost
average” group (31% of the sample) consisting of children displaying just below average
levels of attentive behavior and language skills and an “above average” group (50% of
the sample) of children displaying higher than average levels of both attentive behavior
and language skills.
Children with the “above average” profile displayed significantly higher reading
ability than children in both the “almost average” and “at-risk” groups (Tambyraja et al.,
2019). Further, children with the “almost average” and “at-risk” profiles displayed
similar kindergarten reading abilities. Thus, the results of the Tambyraja et al. (2019)
study indicate that children with even slightly below average levels of attentive behavior
and language skills may be at risk for experiencing lower levels of reading ability as
compared to peers without these attention and language challenges. Notable limitations of
10

the Tambyraja and colleagues (2019) study are that it did not include measures of school
readiness during preschool, other types of language skills (e.g., receptive or pragmatic),
or hyperactivity/impulsivity. Nonetheless, their findings suggest that attentive behavior
and language skill deficits tend to occur together and may be associated with early
childhood academic functioning.
Although the work examining associations between ADHD and language
problems in predicting early academic outcomes is just emerging, the research that has
been done suggests these links are present in early childhood. Therefore, continued
research on the associations between ADHD, language problems, and school readiness is
warranted. Additional research could inform early intervention, which has the potential to
increase the likelihood of later academic success.
1.5 The Role of Socioeconomic Status
Another critical shortcoming of the current work investigating the effects of
language problems and ADHD behaviors on academic impairment in children is that it
remains unclear whether these relations remain when accounting for children’s SES. SES
is a multidimensional construct often approximated in research by accounting for parent
education, parent occupation, family income, or a combination of these factors.
Consequently, there is a lack of homogeneity in SES measurement in the literature (Pace
et al., 2017; Russell et al., 2016). Notably, SES may be an indicator of other
environmental variables that may influence neurodevelopment, including, for example,
prenatal factors (e.g., premature birth, higher maternal stress), poor nutrition, and limited
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access to learning resources such as books in the home (for a review, see Hackman et al.,
2010).
Low SES has been widely identified as a risk factor for ADHD (for a review, see
Russell et al., 2016). Additionally, a long history of research documents that young
children from families of low SES experience markedly decreased opportunities to learn
language than more advantaged peers, and consequently exhibit poorer language ability
at school entry and later in life (for reviews, see Pace et al., 2017; Walker & Carta, 2019).
Thus, low SES has also been hypothesized to contribute to the comorbidity of language
problems and ADHD, calling into question whether associations between ADHD and
language problems would still exist when accounting for SES (Korrel et al., 2017;
Petersen et al., 2013).
Addressing this concern, Petersen and colleagues (2013) demonstrated in a large
longitudinal investigation of school-aged children that language ability significantly
predicted children’s behavior problems (including inattention and hyperactivity
symptoms) in a series of concurrent relations over the course of six years after accounting
for a multidimensional measure of SES and other demographic factors (e.g., age, sex,
race/ethnicity). Findings highlighted that lower levels of language abilities were linked
with higher levels of behavior problems over and above the effect of SES on behavior
problems (Petersen et al., 2013).
Further, Sciberras and colleagues (2014) found within their sample of school-aged
children that those with comorbid language problems and ADHD displayed significantly
greater levels of academic impairment than children with ADHD alone when they
12

adjusted for sociodemographic factors (e.g., parent age, parent high school completion,
single parent status, parent mental health). However, the sample studied by Sciberras et
al. (2014) came from a predominantly socially advantaged background, and the authors
did not adjust for income-related components of SES. Therefore, replication of Sciberras
and colleagues’ (2014) findings in a socioeconomically disadvantaged sample and
accounting for family income factors in the measurement of SES are important next steps
in understanding how ADHD and language problems predict children’s academic
outcomes.
1.6 Current Study
The current study examined the associations among language ability, ADHD
behaviors, and school readiness outcomes in preschool children. To address gaps in the
current literature regarding participant age, SES, and reliance on clinical samples, the
current study utilized a predominantly socioeconomically disadvantaged, communitybased sample of preschool children. There were two primary aims for this study. The first
aim was to examine whether language ability and ADHD behaviors were unique
predictors of school readiness in preschool children when accounting for SES. As
previously mentioned, there is evidence to suggest that multiple language deficits may be
associated with ADHD in preschoolers (Gremillion & Martel, 2014; Peyre et al., 2016;
Yochman et al., 2007). Given that research examining how ADHD and language
problems predict early childhood academic outcomes has not yet examined associations
with deficits in receptive language skills (Tambyraja et al., 2019), the current study
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utilized a widely-used measure of receptive language skills to assess children’s language
ability.
Based on previous work highlighting that higher levels of preschool ADHD
symptoms (Perrin et al., 2019) and lower levels of language ability predict lower school
readiness (Peyre et al., 2016), we hypothesized that ADHD behaviors would be uniquely
negatively associated with school readiness outcomes, whereas receptive language ability
would be uniquely positively associated with school readiness outcomes. Further, the
results of previous work indicate that language ability and ADHD behaviors predict
academic impairment when accounting for some dimensions of SES (Sciberras et al.,
2014). Therefore, we hypothesized that ADHD behaviors and receptive language ability
would predict school readiness outcomes over and above the effect of SES.
The second aim of the study was to examine whether the effect of receptive
language ability on school readiness varies based on the level of children’s ADHD
behaviors. As previous research highlights that ADHD behaviors and language problems
together may predict significant academic impairment (Sciberras et al., 2014; Tambyraja
et al., 2019), we hypothesized that there would be a significant interaction between
preschoolers’ receptive language ability and levels of ADHD behaviors predicting school
readiness outcomes. Specifically, we expected that, at higher levels of ADHD behaviors,
lower levels of receptive language ability would be more strongly associated with lower
school readiness than at lower levels of ADHD behaviors.

14

CHAPTER 2: METHOD
2.1 Sample
Preschool students were recruited from eight Head Start-affiliated classrooms to
participate in a larger study examining the potential effects of a physical activity
intervention on preschoolers’ physical activity, cognitive, behavioral, and school
readiness outcomes. A subgroup of students from five classrooms participated in a pilot
study of additional assessments including a measure of receptive language. Forty-nine
preschool students ranging in age from 2.99 years to 5.11 years (Mage = 3.98, SDage = .58)
participated in the current study. A majority of students were enrolled in Head Start
(63.27%) and over half were female (53.06%). Students represented diverse racial
backgrounds (59.18% = White, 22.45% = Black, 12.25% = Asian, 6.12% = other), and
classrooms were located in both urban and rural areas.
2.2 Procedure
Prior to beginning any data collection, parents provided written consent for their
children to participate in the study. All data for the current study were collected over the
course of the 2019 - 2020 academic year. The current study used a subset of measures
collected during the Fall of the academic year. Teacher ratings of ADHD behaviors were
collected during the baseline assessment period (i.e., a period of two weeks at the
beginning of the preschool year after preschool students adjusted to the start of the school
year) for the larger intervention study before the physical activity intervention began.
Children’s receptive language ability was assessed by trained graduate students and
research staff along with other measures administered as part of the pilot study over the
15

course of four weeks, starting during the baseline assessment period. In addition, school
readiness ratings were completed by children’s classroom teachers during late Fall and
demographic information was obtained from children’s school records.
Although some participating children completed the receptive language measure
before the physical activity intervention began, most children (87.75%) were assessed
during the first three weeks of the intervention period. To ensure that acute physical
activity effects on cognitive performance related to intervention participation would not
influence children’s performance on the measure, graduate students and research staff
conducted receptive language assessments either in the morning before children
participated in the physical activity intervention or on days when the intervention did not
take place. Further, receptive language assessments were conducted prior to scheduled
outdoor free play when children may be most likely to engage in greater amounts of
physical activity. Following data collection, preschool students were provided with a
coloring book, and teachers were compensated $10 per student for completing ADHD
behavior ratings and other ratings utilized as part of the larger study. This study was
approved by the University of Vermont’s Institutional Review Board.
2.3 Measures
2.3.1 Receptive Language Ability
Preschoolers’ receptive language ability was assessed using the Peabody Picture
Vocabulary Test, Fifth edition (PPVT-5; Dunn, 2019), a measure of receptive language
ability and vocabulary knowledge. To complete the PPVT-5, children were shown four
pictures at a time and were asked to point to the picture that represents the word provided
16

by the examiner. Testing was discontinued when the child responded incorrectly to five
items in a row, and a raw score was calculated by subtracting the child’s basal item
number (i.e., the first item administered based on the child’s age) from the ceiling item
number (i.e., the last item a child correctly responded to prior to discontinuation). The
raw score was then converted to a standard score based on the child’s age and version of
the test form used, and standard scores were used for the current study. Standard scores
on the PPVT-5 can range from 40-160 with a mean of 100 and standard deviation of 15.
The PPVT-5 is a widely used, norm-referenced measure that has demonstrated good
reliability and validity for use with young children (Dunn, 2019).
2.3.2 ADHD Behaviors
Teachers rated preschoolers’ ADHD behaviors using the ADHD-IV Rating Scale,
Preschool Version (McGoey et al., 2007). On the ADHD-IV Rating Scale, teachers were
asked to rate how often children exhibit ADHD behaviors on a 4-point Likert-style scale
(0 = never or rarely, 1 = sometimes, 2 = often, 3 = very often). The ADHD-IV Rating
Scale is comprised of 18 items; nine items assess inattention (IA; e.g., “Has difficulty
sustaining attention in tasks or play activities”) and nine items assess
hyperactivity/impulsivity (HI; e.g., “Fidgets with hands or feet or squirms in seat (taps
hands or feet)”) that are consistent with the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision (DSM-IV-TR) diagnostic criteria for ADHD
(American Psychiatric Association, 2000). The DSM-IV-TR rating scale was used for the
current study because there is not a DSM-5 preschool version of the scale yet available.
Importantly, the symptoms listed on the ADHD-IV Rating Scale are consistent with
17

DSM-5 diagnostic criteria because they have not changed between DSM versions. The
ADHD-IV Rating Scale yields subscale scores for IA and HI separately as well as a total
ADHD behavior score. The mean total ADHD behavior score was utilized for analyses in
the current study. The ADHD-IV Rating Scale demonstrated adequate reliability in this
sample (α = .93) and has demonstrated good reliability and validity for use with
preschool children (McGoey et al., 2007).
2.3.3 School Readiness
Teachers completed the Teaching Strategies GOLD® assessment system (TS
GOLD) to assess preschool students’ readiness for kindergarten (Teaching Strategies,
LLC, 2011). To complete the TS GOLD, teachers observed their students’ behavior and
learning development over a period of time and rated their skill level in multiple
domains. Data from six school readiness domains were utilized in the current study:
physical (5 items), social-emotional (9 items), language (8 items), cognitive (10 items),
literacy (16 items), and mathematics (12 items). When completing the TS GOLD ratings,
teachers are informed of the range of possible responses that indicate typical development
given an individual child’s age and year in preschool (i.e., one vs. two years prior to
kindergarten) based on data from a large normative sample of preschoolers (Teaching
Strategies LLC, 2011). Items rated outside of this range therefore indicate either falling
below or exceeding expectations for typical developmental skill level in each domain. In
the current study, school readiness was operationalized as the percentage of items rated as
meeting or exceeding expectations within each of the six domains. The TS GOLD has
demonstrated both good construct validity for measuring early childhood development
18

and learning, as well as high internal consistency, reliability, and interrater reliability
when multiple teachers rated videos of preschool children using the measure (Teaching
Strategies, LLC, 2011). The TS GOLD demonstrated good reliability in this sample
(social-emotional: α = .96; physical: α = .87; language: α = .95; cognitive: α = .95;
literacy: α = .93; mathematics: α = .92).
2.3.4 Demographic Information
Children’s age, sex, Head Start enrollment status, and race/ethnicity were
obtained from their school records. Head Start enrollment status was used as a proxy for
children’s SES in the current study given that, in order to qualify for Head Start, children
must come from families with incomes at or below the federal poverty guidelines,
homeless families, families receiving Temporary Assistance for Needy Families or
Supplemental Security Income from the federal government, or be living with foster
families (Head Start Early Childhood Learning & Knowledge Center, 2020).
2.3.5 PA Intervention Attendance
As previously mentioned, TS GOLD assessments were collected in late Fall after
the start of the PA intervention. Thus, the number of days children participated in the PA
intervention during the fall was included as a covariate in subsequent analyses to control
for potential intervention effects on school readiness outcomes.
2.4 Data Analytic Plan
Six hierarchical multiple regression models were examined to determine if
preschoolers’ receptive language ability, ADHD behavior levels, and the interaction
between receptive language ability and ADHD behavior levels predicted each of the six
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school readiness outcomes over and above Head Start enrollment status and physical
activity intervention attendance. Any additional demographic variables that were
significantly correlated with preschooler’s receptive language ability, ADHD behavior
levels, or school readiness outcomes were included as covariates in regression analyses.
In the regression models, covariates, including physical activity intervention attendance
and Head Start enrollment status, were entered at Step 1, preschoolers’ receptive
language ability and ADHD behavior levels were entered at Step 2, and the interaction
between receptive language ability and ADHD behavior levels was entered at Step 3.
Receptive language ability scores, ADHD behavior level scores, and the number of
sessions children attended the physical activity intervention were mean centered prior
to entry into the models. Head Start enrollment status was weight-effect coded. Followup simple-slopes analyses were conducted to obtain estimates of the effects of receptive
language ability on school readiness outcomes at low (-1SD) and high (+1SD) levels of
total ADHD behavior for the significant interaction effect (Aiken & West, 1991). All
data analyses were conducted using IBM SPSS version 26 and the PROCESS macro
(Hayes et al., 2017).
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CHAPTER 3: RESULTS
3.1 Descriptive Statistics and Correlations
Descriptive statistics and intercorrelations among all study variables are presented
in Table 1. Head Start enrollment status (0 = not enrolled in Head Start, 1 = enrolled in
Head Start) was negatively correlated with children’s receptive language ability and
social-emotional, literacy and mathematics school readiness suggesting that, on average,
children enrolled in Head Start had lower receptive language ability and lower school
readiness outcomes in social-emotional, literacy, and mathematics compared to children
not enrolled in Head Start. Head Start enrollment status was not associated with
preschoolers’ physical, language, or cognitive school readiness. Further, Head Start
enrollment status was positively associated with children’s ADHD behavior levels,
indicating that, on average, children enrolled in Head Start had higher levels of ADHD
behaviors than children not enrolled in Head Start.
ADHD behavior levels and receptive language ability were negatively associated
at trend level. ADHD behavior levels were negatively associated with preschoolers’
social-emotional, language, cognitive, literacy, and mathematics school readiness
outcomes such that higher levels of ADHD behaviors were linked with lower school
readiness in these domains. There was a marginal negative association between ADHD
behavior levels and children’s physical school readiness. Preschoolers’ receptive
language ability was positively correlated with social-emotional, cognitive, literacy, and
mathematics school readiness, suggesting that higher levels of receptive language ability
were associated with higher school readiness in these domains. Receptive language
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ability was not significantly correlated with preschoolers’ physical or language school
readiness.
Child sex (1 = male , 2 = female), age, and physical activity intervention
attendance were not significantly correlated with any study variables. Thus, child sex and
age were not included as additional covariates in the regression analyses. The number of
days children attended the physical activity intervention was included as a covariate to
account for potential intervention effects on school readiness outcomes.
3.2 Regression Analyses
Results for the six regression models are presented in Table 2. In Step 1, the
number of days children attended the physical activity intervention was not associated
with any of the six school readiness outcomes. Enrollment in Head Start was significantly
associated with lower school readiness in the social-emotional, literacy, and mathematics
domains. Additionally, Head Start enrollment was marginally associated with lower
cognitive school readiness. Head Start enrollment status was not associated with
children’s physical or language school readiness. However, when ADHD behaviors and
receptive language ability were added to the regression models at Step 2, Head Start
status was no longer significantly associated with social-emotional (b = -.02, p = .765)
and mathematics school readiness (b = -.09, p = .159) or marginally associated with
cognitive school readiness (b = .03, p = .529). In addition, the association between Head
Start and literacy school readiness became marginal at Step 2 (b = -.10, p = .090).
Children’s ADHD behavior levels were a significant unique predictor of socialemotional, physical, cognitive, and literacy school readiness such that higher levels of
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ADHD behaviors were associated with lower school readiness in these four domains.
However, ADHD behavior levels were not a unique predictor of children’s language or
mathematics school readiness. Receptive language ability was a significant unique
predictor of children’s school readiness in two of the six school readiness domains such
that higher levels of receptive language ability were significantly associated with higher
cognitive and mathematics school readiness outcomes. Receptive language ability was
not a significant unique predictor of children’s social-emotional, physical, language, or
literacy school readiness.
The interaction between children’s ADHD behavior levels and receptive language
ability predicted children’s school readiness in the social-emotional domain. Specifically,
at higher levels of ADHD behaviors, lower receptive language ability was associated
with lower social-emotional school readiness (b = .008, p = .008). However, at lower
levels of ADHD behaviors, receptive language ability was not associated with socialemotional school readiness (b = -.00, p = .98). The interaction between ADHD behavior
levels and receptive language ability did not predict children’s physical, language,
cognitive, literacy, or mathematics school readiness.
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CHAPTER 4: DISCUSSION
The current study examined the unique and interactive effects of receptive
language ability and ADHD behaviors on school readiness outcomes in a
socioeconomically disadvantaged sample of preschool children. First, we hypothesized
that over and above covariates, including a proxy for SES, both receptive language ability
and ADHD behavior levels would predict preschool children’s school readiness across
six domains (social-emotional, physical, language, cognitive, literacy, and mathematics).
Second, we hypothesized that the interaction between children’s receptive language
ability and ADHD behavior levels would predict school readiness in each domain such
that at higher levels of ADHD behaviors, lower levels of receptive language ability would
be more strongly associated with lower school readiness than at lower levels of ADHD
behaviors.
4.1 Unique Effects of Receptive Language Ability and ADHD Behaviors on School
Readiness
The results of this study provided partial support for our first hypothesis, as
preschoolers’ receptive language ability and ADHD behavior levels were unique
predictors of some, but not all, school readiness outcomes. Specifically, receptive
language ability was a unique predictor of cognitive and mathematics school readiness
but did not uniquely predict social-emotional, physical, language, or literacy school
readiness. We also found that higher ADHD behavior levels were associated with lower
social-emotional, physical, cognitive, and literacy school readiness, but were not
associated with language or mathematics school readiness. Thus, while our hypothesis
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that both receptive language ability and ADHD behaviors would emerge as unique
predictors across all domains was not supported, we found that both factors were unique
predictors in some domains.
Importantly, these null findings in a subset of domains are inconsistent with
previous literature. Although individual studies often do not examine all six of the school
readiness domains as was done in the current study, previous work cumulatively has
demonstrated links between early childhood receptive language ability and school
readiness across all six domains (Gaines & Missiuna, 2007; Justice, et al., 2009).
Likewise, higher ADHD behavior levels have been associated with lower school
readiness in all domains included in the current study (DuPaul et al., 2001; Thomaidis et
al., 2017; Perrin et al. 2019; Spira & Fischel, 2005). Several key differences between the
current study and the existing literature may account for these discrepancies.
First, the current study is, to our knowledge, the first to examine early receptive
language ability and ADHD behavior levels in the same models as unique predictors of
school readiness outcomes while accounting for SES in a socioeconomically
disadvantaged sample. In the current study, we observed that in the bivariate associations,
about 25% of the variance between SES and both ADHD behaviors and receptive
language ability, respectively, was overlapping. Further, in Step 1 of our models, Head
Start enrollment status was a unique predictor of children’s social-emotional, literacy,
and mathematics school readiness outcomes when controlling for physical activity
intervention attendance. However, significant associations between SES and socialemotional, literacy, and mathematics school readiness outcomes did not remain when
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children’s receptive language ability and ADHD behavior levels were added to the
models. Thus, the overlapping variance between these factors may help clarify why
unique effects of ADHD behaviors, receptive language ability, and SES on school
readiness emerged in previous studies but not consistently in the current study.
Importantly, we also found that children enrolled in Head Start exhibited higher
levels of ADHD behaviors and lower levels of receptive language ability than children
not enrolled in Head Start. The inclusion of a predominantly low SES sample for the
current study was of utmost importance, as extant literature examining the connection
between socioeconomic disparity and early academic outcomes often describes that
children of low SES fall significantly behind their higher SES peers in early preacademic skills both before (for a review, see Engle & Black, 2008) and at kindergarten
entry (García & Weiss, 2017; Lee & Burkam, 2002). Given that some of the previous
work examining the effects of ADHD behaviors and receptive language ability on school
readiness outcomes has utilized relatively higher SES samples than the current study
(e.g., DuPaul et al., 2001; Justice et al., 2009; Perrin et al., 2019), our inclusion of a
predominantly low SES sample may have further contributed to discrepancies in our
findings as compared to past work. Considering the overlap between SES, ADHD
behavior levels, and receptive language ability observed in our study, future longitudinal
work examining the effects of SES on school readiness over time through ADHD
behavior levels and receptive language ability as mediators may help clarify the overlap
between these factors. Specifically, testing this type of longitudinal mediational model
would provide information about the strength and directionality of these effects as they
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relate to school readiness, and results of this work would therefore help parse apart the
effects of these three predictors on school readiness outcomes.
It is also important to consider the unexpected pattern of findings for the unique
effects of ADHD behaviors and receptive language ability predicting school readiness
outcomes, as we hypothesized both factors would uniquely predict outcomes across all
six school readiness domains. However, in our study, ADHD behavior levels and
receptive language ability were both found to be unique predictors in the model
examining cognitive school readiness only. In most of our other models, only ADHD
behaviors or receptive language ability served as a unique predictor of school readiness.
The model examining language school readiness was the exception, as neither were
unique predictors. Given that previous literature highlights the associations between
ADHD behaviors and receptive language ability (Korrel et al., 2017; Peyre et al., 2016;
Yochman et al., 2007) and in the current study we found a marginally significant negative
bivariate association between ADHD behavior levels and children’s receptive language
ability, it is possible that the shared variance between these factors reflects a common
underlying problem. For example, although the literature on the etiology of comorbid
language problems and ADHD is currently sparse (Korrel et al., 2017), it has been
suggested that common underlying cognitive processes, such as deficits in working
memory (Hutchinson et al., 2012), may contribute to the overlap between these two
factors. However, future research into underlying cognitive etiological mechanisms is
needed before conclusions can be made (Korrel et al., 2017).
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Importantly, methodological limitations in the ability to disentangle ADHD
behaviors from receptive language ability in currently available assessment measures
may contribute to overlap between these two constructs. For example, some items on
ADHD rating scales intended to measure ADHD behaviors are inherently dependent on
language skills, making it difficult for raters to observe differences between ADHD
behaviors and language problems (e.g., "does not seem to listen to what is being said to
him/her"; Redmond, 2016; Redmond & Ash, 2014). To attempt to disentangle the
potential effects of language problems on ADHD diagnosis, Redmond and Ash (2014)
conducted an investigation with school-aged children in which they removed items that
overlapped with language and academic skills from subscales on the Child Behavior
Checklist (CBCL; Achenbach & Rescorla, 2001) and the Conners Parent Rating ScaleRevised (CPRS-R; Conners, 2004). First, Redmond and Ash (2014) found that the
removal of language and academic skills items did not impact the sensitivity of the scales
to differentiate between children with ADHD and typically developing children.
However, the removal of these items improved sensitivity for differentiating between
children with ADHD and those with a specific language impairment (SLI) only. Further,
Redmond and Ash (2014) found that removing language and academic skill items from
the “Cognitive Problems/Inattention” syndrome scale on the CPRS-R reduced the number
of children with SLI rated as exhibiting clinical levels of inattention symptoms. This
finding suggests that the inclusion of these items may result in overidentification of
children with language problems as exhibiting clinical levels of inattention. Given the
problems with the ability of current available measurements to differentiate between
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ADHD behaviors and language abilities, the findings of the Redmond and Ash (2014)
study highlight that modifying additional assessment measures may be an important next
step in research. Further research is needed to develop modified ADHD behavior rating
scales that do not depend upon language skills to add to current diagnostic procedures
before this issue with overlap between ADHD behaviors and receptive language ability
can be fully resolved.
Finally, limitations related to our school readiness assessment may have
contributed to the differences between our findings and the existing literature, as we
utilized only one observational measure of school readiness and did not include objective
school readiness assessments. For example, utilizing only one school readiness measure
may have limited our ability to detect an association between receptive language ability
and language school readiness. Specifically, six out of the eight language items on the TS
GOLD assess children’s expressive language skills, whereas only two address receptive
language ability (i.e., “Comprehends language” and “Follows directions”). Thus, the TS
GOLD may be more sensitive to how expressive language abilities, as opposed to
receptive language abilities, are linked with language school readiness. In comparison to
objective school readiness assessments, observational school readiness ratings may be
more sensitive to the influence of ADHD behaviors in school readiness ratings. For
example, past research has found that teachers may negatively perceive academic abilities
(e.g., math, literacy, language) of children with ADHD in comparison to typically
developing peers when controlling for academic abilities measured on standardized
assessments (Eisenberg & Schneider, 2007). Further, ratings on the TS GOLD domains
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have only been associated at modest-to-moderate positive levels with direct assessments
of skills via objective school readiness assessments (Russo et al., 2019). Thus, including
a variety of different types of additional school readiness measures (e.g., objective tasks
in addition to observational methods) in future work may address this limitation.
4.2 Receptive Language Ability and ADHD Behaviors Interactive Effects on School
Readiness
The results addressing the second aim of the current study also yielded only
partial support of our hypothesis. In particular, the interaction between children’s
receptive language ability and ADHD behavior levels only significantly predicted socialemotional school readiness. At higher levels of ADHD behaviors, lower receptive
language ability was associated with lower social-emotional school readiness, while at
lower levels of ADHD behaviors, receptive language ability was not associated with
social-emotional school readiness. Thus, our findings highlight that ADHD behaviors
may be an important risk factor to consider in the context of social-emotional
development for children with low receptive language ability. Past research may offer a
potential explanation for this finding. For example, in an investigation by Redmond and
Ash (2014) directly comparing social-emotional profiles of school-aged children with
ADHD or SLI, both groups, on average, had comparable ratings on the CBCL “Social
Problems” subscale, such that both groups exhibited some social impairments. However,
children with ADHD exhibited significantly greater scores, on average, than children
with SLI on other subscales which may also contribute to social impairments, including
rule-breaking behavior, aggressive behavior, oppositional behavior, and conduct
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problems (Redmond & Ash, 2014). Thus, although children with either language
problems or ADHD exhibit social problems, comorbid ADHD and language problems
may put children at particular risk. The current study highlights the possibility that this
risk may already be present for preschoolers and may extend beyond clinical to
community samples.
Contrary to our expectations, the interaction between receptive language ability
and ADHD behaviors did not predict children’s school readiness in the other five school
readiness domains. Importantly, to our knowledge, no study to date has examined
interactive effects of preschool receptive language ability and ADHD behaviors in
predicting school readiness outcomes, thus it is difficult to know whether our findings
will or will not be replicated in future work. However, past work examining expressive
language problems has demonstrated that expressive language deficits and ADHD
behaviors together may predict significant early reading impairment (Tambyraja et al.,
2019). Thus, the type of language ability being assessed may matter such that the
interaction between ADHD behaviors and language ability may differ based on whether
expressive, pragmatic, or receptive language skills are examined. Future research should
examine all three types of language skills in preschoolers and compare how these skills
interact with ADHD behaviors to predict school readiness outcomes. Further, the
Tambyraja et al. (2019) study examined early reading impairment in kindergarten as
compared to the current study, where multiple domains of school readiness were
measured while children were still in preschool. Thus, it is possible that educational
experience or child development may contribute to the difference in findings. Therefore,
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it may be that preschool is too early to detect whether relations between receptive
language ability and school readiness vary based on children’s ADHD behavior levels in
the cognitive, language, physical, literacy, and mathematics domains. Longitudinal
research including measures of receptive language ability, ADHD behaviors, and school
readiness outcomes at multiple time points across the preschool and kindergarten years
would be necessary to examine the impact of educational experience and development on
the interplay between the factors examined in the current study.
Nevertheless, our finding that the association between preschool receptive
language ability and social-emotional school readiness differed based on children’s
ADHD behavior levels suggests potential utility in considering both receptive language
ability and ADHD behaviors in the context of clinical and educational practice. As the
current study demonstrated, for children at low levels of ADHD behaviors, there was no
association between receptive language ability and social-emotional school readiness;
however, for those children with higher levels of ADHD behaviors, there was a strong
positive association. Interestingly, although best clinical practice guidelines for ADHD
suggest that clinicians screen for language problems (Wolraich et al., 2019), the extent to
which this suggestion is utilized is not yet known. However, there is evidence to suggest
that children with both ADHD and language problems may be unlikely to receive
services for both problems. For example, Sciberras and colleagues (2014) found that, in a
community sample of elementary school children with and without ADHD, children with
ADHD were three times more likely than controls to have language problems, but less
than half of children with both ADHD and language problems had ever received speech32

language pathology services. Our findings suggest that both ADHD behaviors and
receptive language ability may be important factors in predicting social-emotional
problems, a pertinent functional outcome of interest for both ADHD and language
problems (Redmond & Ash, 2014). Future clinical research should expand upon our
preliminary work by exploring the interplay of ADHD behaviors and receptive language
ability in relation to social-emotional impairment in longitudinal research before causal
conclusions, and thus treatment implications, can be drawn. In the meantime, the current
work supports the utility of including language screening measures in ADHD diagnostic
procedures and ADHD screening in the context of language disorder diagnosis.
4.3 Limitations
The current study was limited by its small sample size; therefore, it is possible the
study was unable to detect some significant effects that may have been present with a
larger sample. The current study was also correlational, thus causal associations cannot
be inferred from the present results. Further, only one observational measure of school
readiness was included, indicating that school readiness outcomes were potentially
subject to teacher biases, as different teachers may have different perspectives on meeting
developmental expectations for the different domains measured by the TS GOLD.
Additionally, the same teachers who completed school readiness ratings also rated
children’s ADHD behavior levels, making shared method variance a limitation. Future
work should include objective school readiness assessments in addition to observational
measures and ratings from multiple reliable reporters (e.g., different teachers, parents).
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Further, the current study included only a Fall school readiness assessment, which may
have limited our ability to detect effects that emerge later in the school year.
Finally, a proportion of preschool students included in this study were Dual
Language Learners (DLL) who were learning both English and another language at the
time of assessment. This limitation is important to consider in that the PPVT-5 is normreferenced for English speaking children (Dunn, 2019), and some children in our sample
may have had less experience with English than others due to being DLLs. In an effort to
address this limitation, research staff administered practice trials to children per the
PPVT-5 assessment protocol such that children were given repeated opportunities as
needed to try practice items, with teaching and modelling from the administrator before
beginning the assessment. Per the protocol, if a child could not understand the task after
repeated teaching and modelling on practice items, research staff were trained to
discontinue the task. The children participating in the current study all passed the practice
trials and thus demonstrated sufficient understanding of the task. However, future work
should measure and account for English-language proficiency when working with DLL
preschoolers, as English-language proficiency data were not available to us for use in the
current study. Further, more research is needed to standardize language assessments for
use with DLL students.
4.4 Strengths and Conclusions
Strengths of the current study include that the sample represented students from
an array of racial/ethnic backgrounds and was predominantly socioeconomically
disadvantaged, thus the findings are likely to be generalizable to a diverse group of
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marginalized preschool students in Head Start-affiliated classrooms. The current study’s
focus on school readiness early in the year is also a strength, as our findings suggest that
effects of receptive language ability and ADHD behaviors on school readiness are present
towards the beginning of the school year. Further, preliminary investigations like ours
geared towards better understanding early school readiness outcomes are critical to
eventually informing early intervention, as only measuring school readiness immediately
before kindergarten misses the opportunity to detect areas for intervention while children
are still in preschool. Finally, this investigation was, to our knowledge, the first to study
the unique and interactive effects of ADHD behaviors and receptive language ability on
preschoolers’ school readiness outcomes, making it an important initial exploration into
an increasingly recognized, yet understudied, area of clinical research.
We believe the findings of the current study are, therefore, important for
informing a variety of future research endeavors. First, our work highlights the need for
continued research into the associations between ADHD behaviors and receptive
language ability and school readiness in socioeconomically disadvantaged samples.
Continued research into disentangling the effects of SES, ADHD behaviors, and
receptive language abilities has the potential to help early educators tailor school
curricula to include interventions for reducing ADHD behaviors and promoting receptive
language ability where indicated. Importantly in our findings, ADHD behaviors emerged
as a potential risk factor in the association between receptive language deficits and social
emotional school readiness. Thus, our findings suggest the need to examine the utility of
screening for ADHD and receptive language ability in the context of clinical assessment.
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Finally, future longitudinal examinations including different types of language abilities
(i.e., expressive and pragmatic in addition to receptive) could help to discern which areas
of language ability are most influential on various school readiness outcomes, if the
interaction between ADHD behaviors and language ability predicting school readiness
varies by language domain, and if the associations between these factors change over the
course of the preschool years. Ultimately, expansion upon the current study is important
to fully explore the early implications of comorbid ADHD and language problems, and is
needed to inform clinical and educational practice.

36

Table 1: Means, Standard Deviations, and Intercorrelations among Study Variables
Variable

M

1. Head Start Enrollment
Statusa

.63

.49

2. Sexb

1.53

.50

.05

3. Age

3.98

.58

-.05

-.03

21.88

6.86

.00

-.02

-.006

.49

.53

.49***

-.10

-.16

.17

--

96.86

15.27

-.55***

-.14

-.08

.10

-.27+

7. Social-Emotional School
Readiness

.89

.19

-.36**

.18

-.15

-.08

8. Physical School Readiness

.96

.12

-.003

-.01

.07

9. Language School
Readiness

.90

.19

-.22

-.08

10. Cognitive School
Readiness

.91

.16

-.27

11. Literacy School
Readiness

.78

.20

-.56***

5. ADHD Behavior Levels
6. Receptive Language
Ability

2

3

4

5

6

7

8

9

10

11

-----

37

4. Physical Activity
Intervention Attendance

1

SD

--

-.46***

.36**

.20

-.27+

.14

.29*

.14

.20

-.28*

.25

.18

.27

.07

.04

-.21

-.44***

.38**

.46***

.55***

.47***

-.002

.24

.12

-.60***

.43**

.38**

.21

.70***

----.56***

--

12. Mathematics School
.81
.19
-.48***
-.04
.16
.09
-.29*
.53***
.48***
.34*
.59***
.67*** .62***
Readiness
Note. a0 = Not enrolled in Head Start, 1 = Enrolled in Head Start; b1 = boys, 2 = girls; Significance level of correlations are indicated as +p = .10, *p < .05, ** p <
.01, *** p < .001

Table 2: Effects of Receptive Language Ability and ADHD Behavior Levels on School Readiness

Domain
SocialEmotional

Step
1

2
3
Physical

1

2
3
Language

1

2
3
Cognitive

1

2
3
Literacy

1

2
3
Mathematics

1

2
3

t-value

∆R2

-.14*

-2.65

.14*

-.002

-.60

-.13*
.003
.008*

-2.46
1.59
2.23

.14*

Head Start Enrollment Status
Physical Activity Intervention
Attendance
ADHD
Receptive Language
ADHD x Receptive Language

-.001

-.03

.04

.003

1.35

-.09*
.001
.003

-2.52
1.00
1.06

.14*

Head Start Enrollment Status
Physical Activity Intervention
Attendance
ADHD
Receptive Language
ADHD x Receptive Language

-.09

-1.6

.09

Head Start Enrollment Status
Physical Activity Intervention
Attendance
ADHD
Receptive Language
ADHD x Receptive Language

Variable
Head Start Enrollment Status
Physical Activity Intervention
Attendance
ADHD
Receptive Language
ADHD x Receptive Language

b

.08*

.02

.005

1.39

-.10
.002
.003

-1.71
.87
.64

.07

-.09+

-1.93

.12+

-.005

-1.52

-.11*
.004*
.004

-2.51
2.33
1.43

.19**

Head Start Enrollment Status
Physical Activity Intervention
Attendance
ADHD
Receptive Language
ADHD x Receptive Language

-.23***

-4.60

.33***

-.18***
.002
.001

-3.86
1.23
.28

.19***

Head Start Enrollment Status
Physical Activity Intervention
Attendance
ADHD
Receptive Language
ADHD x Receptive Language

-.19**

-3.71

.24**

.002

.69

-.03
.005*
.003

-.62
2.51
.86

.003

.008

.03

.98

.001

.10*
.01

Note: a0 = Not enrolled in Head Start, 1 = Enrolled in Head Start; b's are unstandardized coefficients at the
predictor’s entry into the equation *p < .05, **p < .01, ***p < .001
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1

Social-Eemotional School Readiness

0.9

b = -.00, p = .98

0.8
0.7

b = .008, p = .008

Low ADHD
Behavior Levels

0.6
0.5

High ADHD
Behavior Levels

0.4
0.3
0.2
0.1
0
Low Receptive Language Ability

High Receptive Language Ability

Figure 1: Interaction Between Receptive Language Ability and ADHD Behavior Levels Predicting
Social-Emotional School Readiness
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